Epigenetic regulation of cytomegalovirus major immediate-early promoter activity in transgenic mice.
The expression of genes in transgenic mice is known to be influenced by the site of integration even when they carry their own promoter elements and transcription factor binding sites. The cytomegalovirus (CMV) promoter, a strong promoter often used for transgene expression in mammalian cells in culture, is known to be silenced by DNA methylation and histone deacetylation but there is no report on the role of histone methylations in its regulation. We generated two transgenic lines carrying green fluorescence protein coding gene as reporter driven by cytomegalovirus major immediate-early promoter/enhancer. We observe that silencing of CMV promoter is dependent on the site of transgene integration, except in testis, and the nature of DNA and histone methylations strongly correlate with the expression status of the reporter. We find that silenced CMV promoter interacts in vivo, with Methyl CpG binding protein 2 (MeCP2), a recruiter of histone deacetylases (HDACs) and histone (H3K9) methyl transferase. Histone H3K4methylation, the active chromatin mark, is also associated with silenced promoter, suggesting bivalent marking of the promoter and its susceptibility to reactivation on induction.